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[Dependent done on ohmrmtion? at Zi~rich] 

(Data hrnislicd through the courtesy of Prof. W. Brnnner. Eidgm. Ytrmwartr, Zurich, 

1 _ _ _ _ _ _ _  
2 _ _ _ _ _ _ _  
3-- - - - - - 
1 ______. Switzerland] 
0 - - - - - - - 

July 1: Great eruptive pron~ience on west limb. 
July 3: Middle large bright chromospheric eruption at, 

13" 30" to 13' 35" U. T., east. 
July 4: Middle large bright chromospheric eruptions (2 

centers) at  7" 10" to '7" 20m and 12' 00" to 12' 35", west,. 
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Eac- 12 _ _ _ _ _ _  a 211 22 _ _ _ _ _ _  Ec 118 
a 157 13- - - - - - 229 23-- - - - -  iMacd 157 

dd 151 14 _ _ - _ - -  EbC208 24 _ _ _ _ _ _  W d -  
141 15 _ _ _ _ _ _  a 200 25 _ _ _ _ _ _  202 

Ecd 184 16 _ _ _ _ _ _  173 26------1 a 179 
b 175 1 7 - - - - - _  161 27------1 150 
d 186 18 _ _ _ _ _ _  d 148 28 _____. a 151 

175 " - - - - - -  15' 29 - - - - - -  15' I a 139 
/ I  31-- _ _  _ _  109 

ab 183 20 _ _ _ _ _ _  EMcc 153 30 

July 10: Large bright chromospheric eruption at 15h 32" e=Passace or RU avmge-qized group tllrouyh the cmtrai meridian 
h=Pas.;agr cI n lnrrr croup or spot throuS11 the central meridian 
c = N w  formation of a group rlrveloping into a middle-sized or larpe center of activity: 

E, on the eastern part of the sun's disk: W, on the western part: hi, in the central 
circle zone. 

d=Entrance of R large or avcrngs-sized enter  of activity on the east limb. 

to 15h 37", central zone. 

13" 58" to 15" 35". 
July 28: Great eruptive prominence. on west limb at 

AEROLOGICAL OBSERVATIONS 
[Aerological Ulvislon, U. M. LirTLhc in Charge] 

By B. FRANCIS DASHIELL 

The mean free-air data for the month of July 1938, 
given in table 1, are based on a totnl of 366 airplane arid 
radiometeorograph observations. 'l'hey include the basic 
meteorological elements of bnroriietiic pressure (P), 
temperature (T), and reln tive humidity (R. H.), recorded 
at  certain geometric heights. The reduced nuinber of 
observations obtained in July was unavoidable because 
of the hiatus that existed wlien certain airplane stations 
were discontinued and radioineteorogrttph Observations 
substituted therefor. 

These "means" are computed by the customary method 
of differences, but are oiilltteJ whenever less than 15 
observations have beon made a t  the surface and less than 
5 a t  a standard height. At those levels, however, which 
fall within the limits of the monthly vertical range of the 
tropopause, a t  least 15 observations are necessary. For 
further details, see "Aerological Observations," in the 
January 1938, issue of the MONTHLY WEATHER REVIEW. 

Chart I, published elsewhere in this REVIEW, shows the 
departure of mean surface temperature froin the normal. 
The temperature was slightly in c:cess of normal over 
most of the country, particularly so m the far Northwest, 
where it was decidedly warm (+6' F.), and in the Central 
Plains States, where i t  was moderately warm (+4' F.)* 
In the Southeast, western Texas, and New Mesico, the 
mean temperature was slightly below normal (-2' F.). 

Free-air mean tempera tures a t  all levels aboae the sur- 
face, for all but one station in the United States, ranged 
seasonally higher than during the preceding month of 
June. The greatest positive differences in mean free-nir 
temperatures for July over June were noted a t  San Diego, 
Calif., a t  1 kilometer (5.7' C.); over Spokane, Wash., 
a t  1.5 and 2 kilometers (5.4' C. and 5.2' C., respec- 
tively); over Seattle, Wash., a t  2.5, 3, niid 4 kilometers 
(4.9' C., 4.5' C., and 4.2' C., respectively): and over 
Washington, D. C., a t  5 kilometers (3.2" C.). The only 
negative free-air temperature differences for July over 
June, occurred over El Paso, Tes., a t  1.5, 2, 2.5, and 3 
kilometers (0.9' C., 1.1' C., 1.0' C., and 0.9' C., re- 
spectively). July temperatures were slightly lower, 
however, than cluring the corresponding month in 1937, 
except over Seattle, Wash., where July 1938 averaged 
at least 3' C. warmer at  all levels. 

Temperatures were highest over the Southeast at  0.5 
kilometer, and remained high also over the Southern 
Rocky Mountain States and California a t  all other levels. 
The lowest inenn free-air temperatures occurred over the 
North Atlantic States and the far Northwest at  all levels. 
Actually, the highest tempera tures for the current month 
were recorded over Pensacoln, Flu., at  0.5 kilometers; 
over San Diego, Calif., and Spokane. Wash., a t  1 kilo- 
meter; over Sdt Lake City, Utah, a t  1.5, 2 and 2.5 kilo- 
meters; over Sail Diego, Calif., and Salt Lake City, Utah, 
a t  3 kilometers; over Sail Diego, Calif., a t  4 kilometers; 
nnd over El Paso, Tes., a t  5 kilometers. The highest 
inean temperature of the month (23.6' C.) occurred over 
Pensacola, Fla., a t  0.5 kilometer, while the lowest of the 
month (-7.8' C.) was recorded over Lakehurst, N. J., a t  
5 kilometers. Also, low temperatures were recorded over 
Lakehurst, N. J. ,  and Seattle, Wash., a t  all levels above 
0.5 kilometer. 

Isobaric charts, prepared from the mean barometric 
pressures h millibars, as given in table 1,  show that in 
July pressure was high over the Southeast and far North- 
west up to 2 kilometers, and above that level over the 
Southern States. At  2.5 and 3.0 kilometers pressures 
were unifornily distributed in a belt across the central 
United States, extending from the Atlantic to the Pacific. 
During July mean pressures varied but little from those 
recorded in June, escept they were somewhat greater in 
the lower levels, ~ n d  definitely so a t  4 and 5 lalometers. 
A slight statistical center of low atmospheric pressure 
existed in the lower levels over Norfolk, Va., but shifted 
northward to Lakehurst, N. J., and then to New England 
a t  the higher levels. 

The distribution of free-air relative humidity (table 1)  
varied considerably from that noted during the preceding 
month. The humidity a t  all levels was definitely in excess 
of that observecl in June, and also higher than during the 
corresponding month of 1937, particularly a t  the upper 
levels. The relative humidity was greatest in the lower 
levels over Pensacola, Fla., and above 3 kilometers a t  
El Paso, Tex. Lower humidities prevailed over Seattle 
and Spokane, Wash., and southern California, a t  all levels, 
while moderately high humidities occurred over the North 
Atlantic States. 
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stations 

Billings. Mont.1 (1,090 m) _ _ _ _ _ _ _ _ _ _ _  
Cheyenne, Wy0.1 (1,873m) _ _ _ _ _ _ _ _ _ _  
Chicago, 111.1 (157 m)  ._______________ 
C 0 ~ ) S O l o r  C. Z.1 (15m) _._____._____ 
E l  Paso, Tex.1 (1,193 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
Lakehurst. N. J.'(39 m) _ _ _ _ _ _ _ _ _ _ _ _ _  
Norfolk, Va.1 (10 rn) ________._______ ~ 

Pearl Harbor, T. E.1 ( a m )  _ _ _ _ _ _ _ _ _ _  
PePsarola. Fla.I(l3 rn) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
8t. Thomas. V. I.* (8m).- _ _ _ _ _ _ _ _ _ _  
Salt Lake City. Utah I (1,288m) _ _ _ _  
8an Di 0 Calif.* (10m) ____._______ 
8 okane, Wash.1 (597) _ _ _ _ _ _ _ _ _ _ _ _ _ _  Geattle.%arh.~ (lorn) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
*b'ashington, D. C.*(13m) _ _ _ _ _ _ _ _ _  

At 3 kilometers a 65-percent relative humidity existed 
over the central, southeastern, and southern portions of 
the country. This condition existed generally up to 4 and 
5 kilometers, and then increased slightly in value over the 
Southwestern States, to more than 70 percent a t  El Paso, 
Tex., a t  5 kilometers. 

Free-air resultant winds, based on pilot-balloon obser- 
vations made near 5 a. m. (75th meridian time) during the 
month of July, are shown in table 2. Upper-air winds for 
July showed that the greatest departures from normal 
directions were located in the extreme southeastern por- 
tion of the country, notably over Pensacola and Key 
West, Fla. During the preceding month the greatest 
departures had been observed a t  Seattle, Wash., and 
Medford, Oreg., but the winds a t  tliose stations for July, 
however, showed nearly normal conditions with one or 
two exceptions. Other stations reporting moderate de- 
partures in direction were: Atlanta, Ga., Washington, 
D. C., Sault Ste. Marie, Mich., Houston, Tes., and 
Albuquerque, N. Mes. 

Of all the upper-air winds recorded in July, 44 percent 
were from an easterly direction a t  the surface. A t  1 liilo- 
meter, however, only 5 percent were easterly, but this 
qlliclily increased again to 21 percent easterly a t  2 kilo- 
meters, and even n t  5 liilometers 20 percent of tlie observa- 
tions had an easterly component. Fifteen stations obtained 
the required number of observations a t  5 kilometers dur- 
ing July, while only one failed to reach 3 kilometers. 

Pensacola, Fla., showed the widest departures from 
normal resultant directions in July. These directions 
were: 217' a t  the surface; 223' a t  0.5 kilometer; 192' 
a t  1 kilometer; 186' a t  1.5 kilometers; 137' a t  2 kilo- 
meters; 140' a t  2.5 kilometers; and 39' a t  3 kilometers, 
as compared to the normal directions of 296', 265', 
251°, 235') 224', 222') and 220') respectively. The current 
directions were all south of normal (when rotated counter- 
clockwise), and a t  3 kilometers the resultant wind direc- 
tion reached n position opposite to the normal. At 
Key West, Fla., entirely reversed conditions obtained, 
for it was noted that the departures a t  all levels were 
north of normal (when rotated clockwise). Wide varia- 
tions in departure occurred over Key West, Fla., and the 
differences between the current month and its nornial 
were: 10') 6') ll', 15', 30') 36', 42', 118', and 142', from 
the surface to 5 kilometers, respectively. 

The outstanding differences between the July resultant 
wind directions and their normals for each level over the 

Allltode (meters) m. s. 1. 

Surfam wo 1 ,ooo 1,m a m  2,m 3,000 4,000 6,000 

T E : P  T i : P  T 2 : P  T E : P  T i : P  T E : P  T E : P  T E: obs. --- 
_ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  852 10.2 54 803 16.6 51 75.9 13. I 63 713 9.4 57 632 2.4 58 557 -4.7 56 _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  804 113.4 62 15.2 56 714 11.9 55 633 4.2 61 559 -4.2 67 
21.7 68 9(H 19.5 67 852 16.4 67 804 13.6 67 r57 10.7 62 713 7.9 58 631 2. 1 52 557 -4.4 51 
23.3 87 802 20.4 86 851 17.9 RO 803 15.4 77 756 13.5 66 713 11.1 59 8 0  4.5 88 558 -1.2 65 _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  _ _ _ _  85a 22.0 59 805 19.2 62 15 9 64 716 12.4 69 634 6.3 77 561 -1.3 72 
21.8 69 903 18.0 I32 861 13.5 72 A02 9.8 70 7.3 56 710 4.6 49 627 -1.3 45 5h4 -7.8 44 
23.1 89 9OR 20.4 88 856 IL9 71 807 13.9 88 11.5 59 715 9.0 53 533 3.0 50 559 -4.3 47 
21.7 7U (roB 18 3 85 554 16.3 75 605 14 4 64 12.9 47 714 11.0 37 633 6.5 30 560 1.7 25 
23 8 86 907 20.6 78 856 17.5 76 807 l i 4  78 11.4 7fl 716 8.9 66 633 3.4 62 560 -1.9 60 
22:O 88 908 lX.7 88 856 15.8 82 8Oi 13.8 73 11.8 60 715 9.0 51 633 2.7 48 560 -2.3 48 _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _  ___. 852 22.8 40 R04 20.2 38 16.6 41 715 12.9 43 633 5.3 50 560 -2.6 59 
15.2 91 KM 22.5 49 W Z2.4 37 805 19.8 35 16.5 37 715 12.9 40 634 5.5 43 580 -2.1 48 , 
16.0 72 907 16.4 67 855 15.1 48 808 13.2 44 10.8 36 714 7.8 33 836 1.6 31 __._ ____._ _ _ _ _  _ _ _ _ _  _ _ _ _  902 2 . 5  38 852 20 1 36 803 I6 5 3R 12.6 43 713 8.7 47 631 1.9 48 558 -4.5 42 
20.8 75 905 18.7 73 852 15.7 74 605 12.6 75 9.8 71 713 7.0 67 630 1.4 65 556 -4.3 59 

!58 

United States were: 120' north of normal a t  the surface 
(when rotated in a clockwise direction) a t  Sault Ste. 
Marie, Mich. ; 65' south of normal (counterclockwise), 
also over Sault Ste. Marie, Mich.; 69' north of normal 
over Fargo, N. Dak.; 49' south of normal over Pensacola, 
Fla.; 144' south over Medford, Oreg.; 82' south over 
Pcnsacola, Fla. ; directly opposite the normal, also over 
Pensacola, Fla.; and 118' and 142' north of normal 
over Key West, Fla.; all a t  the surface, 0.5, 1.0, 1.5, 2.0, 
2.5, 3, 4, and 5 kilometers, respectively. 

St. Louis, Mo., Omaha, Nebr.! and Chicago, Ill., all 
showed the smallest wind direction departures, and a t  
no level over St. Louis, Mo., was the departure difference 
more than 7'. Pensacola, Fla., Washington, D. C., 
Newark, N .  J., and Detroit, Mich., showed southerly 
departures a t  all levels, when rotated counterclockwise 
from normal, while Key West, Fla., and Houston, Tex., 
showed northerly departures, when rotated clockwise. 
Atlanta, Ga., recorded large southerly departure differ- 
ences which gradually decreasecl up to 2 kilometers, and 
then small northerly departure difl'erences that increased 
in amount steadily up to 5 kilometers. These interesting 
departure differences were: -42') -48', -35') -20°, 
-lo, +lo", +&Io, +62', and +76', reading from the 
surface to 5 kilometers, respectively. 

During July smnll departures in resultant wind veloci- 
ties were noted in the lower levels over the United States, 
but larger departures occurred a t  the higher levels. 
Over Medford, Oreg., less-than-normal, or negative, 
differences of 2.6 and 5.0 m. p. s. were observed a t  4 
and 5 kilometers, respectively; over Newark, N.  J., a 
positive difference of 3.5 m. p. s. a t  4 liilometers; and 
over Spokane, Wash., negative differences of 3.0 and 3.5 
m. p. s. a t  4 and 5 kilometers, respectively. Over Pensa- 
cola, Fla., a11 variations in resultant wind velocities for 
July were greater than normal, but over Key West, Fla., 
where the departures in direction were the opposite to 
those recorded a t  Pensacola, Fln., the wind velocity 
departures were less than normal a t  all levels. 

Table 3 shows the maximum free-air wind velocities 
recorded in July. The highest velocity occurred over 
Las Vegas, Nev., where the wind speed reached 52.2 
m. p. s. (117 miles per hour) from the SSW on the 30th 
a t  19.8 kilometers. Wind velocities of 46.4, 42.4 and 
40.0 m. p. s. were recorded at Sault Ste. Marie, Mich., 
Modena, Utah, and Richmond, Va., respectively, at 
levels higher than 7 kilometers. 

TABLE 1.-Mean free-air barometric pressure ( P )  in mb., temperature (2') in OC., and relative humidities (R.  H. ) ,  in percent, obtained bg air- 
planes and radiometeorographs during July 1938 
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TABLE 2.-Free-air resultant wind8 (meters per second) based on pilot-balloon observations made near 6 a. m. (E. S. T.) during July 1938 

[Wind from N=360°, E-Sao, etc.] 
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\VS\I'--. 
hTN\\'.- 
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NW..-. 
RNW..  
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B E  
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O e  
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4.2 206 
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3.0 2G4 
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.3 263 
1.0 304 

4.9 2x1 
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11.500 
11.490 
12.540 
9,630 

10,420 
14,2AO 
8.140 
7.520 
18,780 

- ~ ~ -  

------ 

1.0 ._____ _ _ _ _ _  217 0.S 219 
2.1 _ _ _ _ _ _  _ _ _ _ _  233 2.8 239 
5.3 ..____ ._._. 182 3.1 264 
5.8 .__.__ ..___ 1% 1.5 ?i9 
6 .2  ._..__ _ _ _ _ _  137 1.2 295 
5.6 __.___ ___.. 140 1.1 291 
6.0 ._____ ..__. 39 1.2 238 
6.0 _ _ _ _ _ _  ..___ ____._ _ _ _ _ _  285 
6.0 _ _ _ _ _ _  .____ ._____ _ _ _ _ _  290 

- 
h 

0 

c .- - 
f - 

I. 0 
3. 1 
4. 2 
4. 1 

3. 4 

4.4 
5.0 
5.0 

4 . 0  

- 

_ _ _  
.- 8 2  
Y g l  
E +  . -- 

23i 0.5 
. 253 4.5 

21iY 4.8 
265 5.2 
271 5.3 
272 6.2 
279 7.2 
282 7.7 

- - - - - - - - - - - 

1 Navy stations. 

TABLE! 3.-Maximum free air wind z~elocities (M.  P. S.),  for different sections of the United States based on pilot balloon observalions 
during July 1938 

I II I I  

II Surface to 2,500 meters (m. s. 1.) 1 1  Between 2,500 and 6.ooO meters (m. s. 1.) I 

?3 1 

23 2 

18 6 

4 
13 
13 

Boston, Mrrss .________ 
Cincinnati, Ohio-. _ _  _ _  
Charleston, 9. C _ _ _ _ _ _  
Huron. S. Dak _ _ _ _ _ _ _ _  
Chicago, 111.. ._. - _ _  __. 
Oklahoma City, Okla. 
Billings, Mont _____.._ 
h,fodena, Utah- _ _  _ _ _ _  ~ 

Havre, Mont .________ 

30.8 
26.2 
19.3 
33.6 
27.0 

27. 0 
36.3 
29.1 

25. e 

1 Maine Vermont New Hampshire, Massachusetts, Rhode Island, Connecticut, 

I Delaware, Maryland, V!rginia, West Vlrginia, southern Ohio, Kentucky, eastern 

1 South barolina Georgia Florida and Alahama. 
4 Michigan Wis;onsin, MInnwotd, North Dakota and South DaXote. 
8 Indiana, hlinois, Iowa, Nebraska. Kansas, and Missouri. 

New Yo&, New Jersky, Peqnsylrania. and northern Ohio. 

Tennessee and North Carolina. 

0 Y 

I5 

Ii 
ll Stat,ion 

Burlinptou, Vt 
knoxville. Term..-- 
Charleston. 6 .  C-.-. 
Huron, Y. Dak .__... 
Chicago. I11 ______.__ 
Ahilene, Ter.  - _ _ _  - -. 
Boise. Idaho.-- __._. 
Rock Springs. Wyo. 
Winslow. Arie. - _ _ _ _  

38.0 
40.0 
34.0 
46. 4 
32.0 
35. 6 
50.0 
42. 4 
52.2 

Above 6.000 meters (m. s. 1.) 

Station 

Cleveland, Ohio. 
Richmond, Va. 
Charleston. 8. C. 
Bault Ste. Marie Mich. 
Indinnapolis, In& 
De! Rio, Tex. 
Medlord Oreg. 
Modem,' Utah. 
Las Vegas, Nev. 

6 Mississippi, Arkansas, Louisiana, Oklahoma. Texas (except El Paso), and western 

7 Montana, Idaho, Washington, and Oregon. 
I Wyoming, Colorado. Utah. northern Nevada, and northern California. 

Tennessee. 

Southem California, southern Nevada. Arizona, New Mexico, and extreme west 
T0X8S. 


